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Radioastronomical observations of solar e c l i p s e s  allow 

a break down o f  rad ia t ion  o f  sqarate parts i n  the Sun, s i t u a t e d  

a t  dis tances  of a feu angular seconds from one another, It would 

take telescopes of 1 km dimemione t o  obtain an equivalent resol- 
ving power, which is still unattainable.  Therefore, t h e  content of 
fundamental measurements carr ied out during ec l ip ses  by radiolaeters 
is l i n k e d  with problems that  cannot be solved by usual means. To 
such problems are related:  t h e  determination of  dimensions, of 
brightness tenperature a n d  of t h a t  of local d i d x i b u t i o n  of emission 
s p e c t r a  above sunspot groups, t h e  determination of Sun’6 radiodia- 

meter, t he  inves t iga t ion  of radiobriqhtness d i s t r i b u t i o n  about t he  

s o l a r  disk,  and more pa r t i cu la r ly  its increase toward t h e  limb. 

Beginninq with 194/ ,  ec l ip se  observations with t h e  a i d  of 
radiometers w e r e  conducted as far 26 possible  in a l l  ca6e8, when 

the  ec l ip se  band was accessible  t o  expeditions. Soviet  s c i e n t i s t s  

used radioastrononical methods during observztions of  seven eclip- 
s e ~  - i n  1947, 1952, 1954, 1956, 1958, 1961 and 1.962, Among t h e  

results obtained we m u s t  f i r s t  of a l l  mention the determination of 
prec ise  dimensions of emisrion sources s i t u a t e d  above sunspot 

groups, the reve la t ion  of a s i . m i f i c a n t  increase i n  the  dirnensions 
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of the  emission source at paminq from t h e  centimeter t o  t h e  deci- 

meter bmd, construct ion of separate  sources)  emission Epectra and 

t h e  determination of radiobrightness temperature va r i a t ion  in t h e  

s 01 ar limb. 

The last two problems were ra i sed  also during t he  obserrra- 

t i o n s  of t he  annular eclipse of  31 July 1962 in H a l i ,  where a spe- 
c i a l  astronomical expedition of  the 3S;R Academy of Sciences uaa 
posted. To  these problems, measurements of Sun's e l l i p t i c i t y  by 
scanning methods , and observations of atmosphere's and hydronteteors' 
proper radiofrequency radiat ion have been added, 

The X a l i  expedition disposed of th ree  radi&&escopes ope- 
r a t i n g  i n  2, 3.2 and 4.5 cm wavelengths. The ec l ip se  observations 

were conducted in 3.2 and 4.5 em wavelengths, and those of atmosphe- 

re r ad ia t ion  - i n  2 and 3.2 cm. 
The ec l ip se  s t a r t ed  a t  10 h. 18 min, 08 s e c  l o c a l  t i m e .  

The annular phase l a s t e d  3 minutes 32.6 seconds (from 12 h 14 m 806 
s e c  t o  1 2  h r s  1 7  atin. 41.2 sec) .  The ec l ip se  ended at 14 h 14 m. 11.2 
8ec. All t he  proposed program was successfu l ly  completed and ea- 

preliminary results of processing of t h e  recordings obtained can 
already be pl.esented. 

Observations in the  4.5 cm wavelength, ca r r i ed  out in a 
radiotelescope of 3 meters i n  diameter, hsve shown t h a t  t he  emission 

source from the  place rhere  a sunspot group d i s in t eg ra t ed  on t h e  

previoas day (No . U 3  according t o  "Solar Data")  created a f lux  
roughly equal t o  1.5% of t h e  "unperturbed" Sun% flux. The rtlnainder 
of the  emission flux at time of annular phase cons t i t u t ed  17% of 
t h e  "unperturbed1* Sun's flux. 

The observation recordings i n  the  3.2 cm wavelength, c a r r i e d  

out  by means of an analogus radiotelescope but with an addi t iona l  
device f o r  scanning t h e  antenna pa t t e rn ,  have shorn t h e  following: 
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t he  above-indicated  source'^ &are of emission c o m t i t u t e d  1.8%, 
t he  remaining flux being near U%. 

The n r t u r a l  emission of cumulus clouds in the  Bamako r e d o n  

durinz t h e  ra iny sea80n bas shown t h a t  i t 8  e f f e c t i v e  temperature 

reached in ce r t a in  cases t o  120°K. 
Comparison of  the  obtained preliminary results with the  

obEervations material of 19 A p r i l  1958 and 1 5  February 1961 ecl ip-  
ses l e d  t o  a s e r i e s  of conclusions. 

F i r s t  of a l l  the  eniss ion spectrum in t he  3.2 cm<A<4.5 cm 
band resu l ted  notably f l a t t e r  tkfan the spec t r a  obtained ear l ie r  for 
sources connected with l a r g e  sunspot groups. T h i s  is evidence of 
co-miderably l e s s e r  masnitude of  i ts maynetic f i e l d .  Quite i n t e r e s t -  

i n g  is also t h e  circumstance t h a t  no sunspots ex is ted  at  t h a t  point  

on the  day of observation, The e x i s t i n ?  sunspot group i n  t h a t  place 

on previoue days w a s  l i t t l e  ac t ive  and its sur face  d id  not exceed 

90 reil l ionths of t h e  v i s i b l e  Sun's hemiflphere. Upon computation 
of  the  mametic f i e l d  i n t e n s i t y  i n  t k e  source from the observstion 

d s t a  t h i s  r e s u l t  VIES precious for t he  cur ren t ly  undertaken attempts 

t o  c l a r i f y  t h e  mechznism of increased S1.m'~ rad io  emission. 

It has been fu r the r  esteblinhed t h a t  t h e  br iyht  limb in the 

ends i n  the r e d o n  0.939 < r/Re<0.972 Sun's d i sk  a t  

(R 

= 4.5 cm 

being the radius of Sun's photosphe~??). 0 
Fina l ly ,  t he   SUI^'.^ e l l i p t i c i t y  at A =  3.2 CE., which appea- 

red i n  1958 as being s m a l l e r  than the  magnitude accessible  t o  m e a m -  
renents  ( e l l i p s e  *E semiaxes r a t i o  is  1.1 ) , was c lea r ly  r eg i s t e red  

for A =  3.2 CR! durin? the described observatiocs.  T h i s  r e s u l t  

allows t o  es t imatequant i ta t ively the  de,c;ree OC Sun's corona inf luence 

upon the l o v e r  layer6 of its atmosphere, whose smallness i n  the  cm 
wave band rendered t h e  e l l i p t i c i t y  observation p a r t i c u l a r l y  d i f  f i -  

3. 

c u l t .  
$:ore deta i led  conclusions vi11 r e q u i r e  painstaking efforts 

i n  processing the r e su l t a  a d  w i l l  be  published 86 completed. 
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Astrornetric ObSer~ation8 entered also t h e  work proomam of 
t he  expedition. Such obEervations allow t o  determine the  moments of 
v i s i b l e  Sun's and Hoon's disk contacts ,  which may -be u t i l i z e d  for 
determining t h e  correct ions of Moon's coordine-tes r e l a t i v e  t o  t h e  

Sun. I n  procemins  these observations, car r ied  out more than once 
during ec l ip ses ,  d i i f i c u l t i e s  arise, which are l inked with t h e  ta- 
king i n t o  account of lunar limb untvennesses, and the differencia-  

t i o n  of Moon's fihape from a sphere. 
The processing of Moon's pos i t ion  observation against the  

background of siirrounaing stars is beset w i t h  t h e  same d i f f i c u l t i e s .  

Such observations have however been t h e  object  of wide expansion 
during t he  l a t e s t  years. Should i t  s u f f i c e  t o  s a y  tha t  nearly 25 ob- 
se rva to r i e s  i n  the USSR and abroad regularly photograph the  Moon with 

t h e  vier of studying t h e  i r r e g u l a r i t i e s  of Earth 's  ro t a t ion  and deter- 
d n b g  the ephemeris t i m e .  Measurements of Moon's d i s k  with t h e  v i e w  

of determining its shape are not car r ied  out at t h i s  time, for i t  is 
impossible t o  r e l i a b l y  judge about the  shape of t h e  Moon as a whole 

from a danaged" d i sk .  

To solve t h i s  probleaKh. I, Pooter and N. F. Bystrov of fered  

t o  photograph the d i s k  of t h e  Koon during a n n u l a r  s o l a r  eclipses and 

near  topocentr ic  Fu l l  Moons. 
This problem is quite s t r i c t l y  resolved from t h e  photographs . 

during a.inular Sun's ec l ip ses ,  while the  moments of  topocentr ic  Ful l  

Moons m u s t  necessar i ly  by BO chosen t h a t  t h e  width of t h e  "damaged" 

par t  be neglect ingly small, and t h a t  no lunar eclipse take place. 
Because of in6 iSni f icant  Moon's shape def lec t ion  from the  sphe& 
(according t o  A. A. Yakovin the thickness of the complementary layer 
a = 0.a) photographins should be made with the  a i d  of long-focus 

instruments. 

For t h e  completion of astrometric observations program t he  

expedition disposed of a r e f r ac to r  with a focal distance of 6 m and 

i 



objec t ive ' s  diameter of 20 cm. The moments of photographing were 
fixed on t he  p r i n t i n g  chronograph's tape, Astronor$-cal detemina-  

t ions  of observation p i n t s '  coordinate6 were made wi th  t h e  help 

o f  B %second universal  aero-geodevice. 
I n  s p i t e  of unfavorable weather conditions on t he  day of 

eclipse,  1 7  photographs of p a r t i a l  phases of  ec l ip se  w e r e  obtained 
a t  c lear ing  moments between pmsin6 C l O U d B e  These photographs w i l l  
serve  t o  determine the  moments of contact ,  and an attempt will be 

made t o  inves t iga t e  the unevenness of t h e  lunar limb and t h a t  of 
Moan '6 s h a ~ e  . 
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